ABSTRACT
INTRODUCTION
The focus on positive psychology in cancer patients has become particularly important in recent years, as positive psychology may reduce the occurrence of psychological distress (e.g., depression and anxiety) that is common in cancer patients and may also improve the quality of life of cancer patients. One aspect of positive psychology which has been an important focus in psychology research in recent years is hope. Hope is defined as a goal-directed positive state that consists of two components: agency and pathway. In other words, hope is a positive motivational state based on interactive sense of perceived motivation to initiate and sustain movements to achieve goals (agency), and perceived ability of the person to generate ways to achieve the goals (pathway). Both agency and pathway must be present in a person in order for the degree of hope to increase. Agency and pathway iterations must continue to be present throughout all stages of one's goal directed behaviour. As a result, a high-hope person will tend to possess adequate degree of agency and pathway which will lead to perception of higher probability of goal attainment, having a more positive emotional state while conceptualising and performing goal related activities, having sense of challenge and focus on success rather than failure, and vice versa in a low-hope person (Snyder et al. 1991) . Some people may regard hope and optimism to be the same thing, but they are not. Optimism is defined as the stable tendency to believe that good things rather than bad things will happen in life (Scheier et al. 1994 ). On the contrary, hope is goal-directed motivation and ability to perceived ways to attain goal while optimism is stable believe that good things rather than bad things will happen in one's life. Therefore, hope and optimism measure different aspects of a person's psychology.
Different hope scales have been used to measure the degree of hope in research subjects, and they include the Adult State Hope Scale (Snyder et al. 1996) , Children Trait Hope Scale (Snyder et al. 1997 ), Adult Domain Specific Hope Scale (Lopez et al. 2000) , and Adult Trait Hope Scale (Snyder et al. 1991) . Nevertheless, it was concluded that the Adult Trait Hope Scale by Synder et al. (1991) (which we called Hope Scale in this study) was the gold standard for measuring the degree of hope (Steed 2002) . In the development of the Hope Scale, initially, 45 items were written based on the hypothesized content of the hope theory and then tested on 384 university students to assess item-remainder coefficients and then a pool of 14 items was created based on items with high item-remainder coefficients. Eventually, 4 items which most clearly defined pathway and another 4 items which clearly defined agency were selected. The finalize Hope Scale contained a total of 12 items with 4 items measuring agency, 4 items assessing pathway and another 4 items act as fillers. Each items are scored on a 4-point Likert scale with total score ranged from 12 to 48. There is no cut-off points to determine whether one has low, moderate or high hope but rather the range of score represent a continuum with score of 48 designating highest degree of hope and 12 indicating lowest degree of hope. Its internal consistencies (Cronbach's α) range from 0.74 to 0.84 and thus are acceptable. The test-retest reliability of this scale ranges from 0.73 to 0.85 with repeated assessments over an interval of 10 weeks. It also exhibit a best fit 2-factor model which confirmed the hypothesis that hope consists of 2 components i.e. agency and pathway (Snyder et al. 1991) . It is reliable and valid for measuring the degree of hope across different groups of people (e.g., cancer patients, athletes, students) and for psychotherapy. Hope Scale, which originally was written in English, was translated and validated in other languages such as Arabic, Slovak, Dutch, Spanish and Iranian. All translated versions of Hope Scale have acceptable internal consistency and exhibit the 2-factor structure of the original scale (McDermott et al. 1997; Halama 2001; Carifio & Rhodes 2002; Abdel-Khalek & Snyder 2007; Yailagh et al. 2011) .
Hope is positively correlated with self-esteem, positive affect, satisfaction with life, self-rating of mental health, self-rating of happiness, religiosity, optimism and self-rating of physical health and negatively correlated with anxiety, depressive mood, negative affectivity and hopelessness. Therefore, there is significant evidence that hope is associated with positive psychology but inversely related to negative psychology (Abdel-Khalek & Snyder 2007; Gana et al. 2013) . Cancer diagnosis and the events happening along its course may lead to chronic trauma to the cancer survivors resulted in its association with significant occurrence and degree of negative psychology. Despite the importance of hope which may enhance wellbeing of cancer survivors as it is associated with positive psychology but inversely related to negative psychology, to date, no studies has been conducted in Malaysia to investigate hope and possible factors which may enhance PTG in cancer survivors. There was also no study conducted to translate and validate the Hope Scale in the Malay language. The goal of this study was to translate Hope Scale into Malay and investigate the psychometric properties of the Malay version among Malaysian cancer patients.
METHODS STUDY DESIGN AND DATA COLLECTION
This 2-year study was approved by the Human Ethics Committee of Universiti Sains Malaysia (code USM/ JEPeM/15060178). We recruited cancer patients who visited the oncology out-patient clinic and in-patient ward of the Advanced Medical and Dental Institute, Universiti Sains Malaysia from 2015 to 2016. Advanced Medical and Dental Institute (AMDI) is a research and clinical centre which focus on oncology research and offer cancer treatment to the population of Northern states of Peninsular Malaysia (Perlis, Kedah, Pulau Pinang and northern Perak). It served as a tertiary referral centre for cancer treatment in these states. Purposive sampling was applied for participant recruitment. Patients were approached and briefed about the study and its purpose, and assurance made that anonymity will be maintained. Those who volunteered for the study, met all inclusion criteria were invited to sign the informed consent form, and enrol in the study. The sample size needed was according to the Rule of 5 (Bryant & Yarnold 1995) , which states that, "one's sample should be at least five times the number of variables. The subjects-to-variables ratio should be 5 or greater." This study was actually conducted to assess validation of 4 questionnaires in which Hope Scale (Malay) was one of the questionnaire. The total items in all 4 questionnaires was 38 items. Hence, the total sample size needed in this study was 190 patients. The inclusion criteria were: patients with any cancer diagnosis confirmed by histopathological report (except for brain tumour); 18 years old or older; no cognitive impairment (patients were screened using the Malay version of the Mini Mental State Examination, and their score had to be ≥ 24/30); able to read and write in the Malay language; and physically able to answer the questionnaire. The Malay versions of the Hope Scale and the Life Orientation Test-Revised (LOT-R) [the latter was used as a comparison to assess the discriminant validity of the Hope Scale (Malay)] were administered to participants during baseline assessment. The Hope Scale (Malay) was then re-administered 2 months after baseline assessment during follow-up.
MEASURES
Hope Scale is a self-rated 12-item scale that assesses the respondent's level of hope. It consists of two domains: agency (assesses one's goal-directed energy to pursue one's goals) and pathway (assesses one's extent of creating ways to achieve one's goal). Items 2, 9, 10, and 12 assess agency, items 1, 4, 6, and 8 assess pathway, and the remaining four items act as fillers (items 3, 5, 7, and 11). A 4-point Likert scale is used to score each item ranging from 1 (strongly disagree) to 4 (strongly agree). Thus, total Hope Scale score ranges from 12 to 48 [Snyder et al. 1991] .
The Life Orientation Test-Revised (LOT-R) is a selfrated 6-item scale that was adapted from the original 8-item (LOT). It measures the respondent's level of optimism (defined as the stable tendency to have faith that more good than bad will happen). It consists of two domains: optimism (items 1, 3, and 6) and pessimism (items 2, 4, and 5). Each item is scored on a 5-point Likert scale ranging from 0 (strongly disagree) to 4 (strongly agree). The total score ranges from 0 to 24 [Scheier et al. 1994] . In this study, the LOT-R (Malay) was used as a comparison to assess the discriminant validity of the Hope Scale (Malay). Despite the relationship between optimism and hope is mild to moderate, previous studies have indicated that these two are indeed very different personality constructs (Gana et al. 2013) . Hence, the LOT-R (Malay) can be used as a comparison to evaluate discriminant validity of the Hope Scale (Malay). In a pilot study, the Hope Scale (Malay) was administered to 20 Malaysian cancer patients who were Malay native speakers to evaluate the wording and sentence structure, semantic quality, comprehension, and suitability of administration time in order to ensure face validity. If any parts were unacceptable, the draft would be re-examined by the team of experts before the final draft was constructed. The participants in this pilot study will not be included in the final sample of the study.
DATA ANALYSIS
Data analysis was performed using IBM SPSS version 22. Reliability was assessed based on internal consistency measured by Cronbach's α, and test-retest reliability was measured using the intraclass correlation coefficient (ICC). Convergent validity was assessed by examining the Pearson's correlation coefficient of individual items with the domains of the Hope Scale (Malay). Discriminant validity was assessed by evaluating the Pearson's correlation coefficient of the domains of the Hope Scale (Malay) with the domains of the LOT-R. Construct validity was measured using exploratory factor analysis with orthogonal Varimax rotation with Kaiser normalization; factor loading > 0.4 was viewed as acceptable. Confirmatory factor analysis was performed using IBM Analysis of Moment Structure (AMOS) version 22 to determine the best fitting model of the Hope Scale (Malay). The following parameters were examined: chi square, goodness-of fit-index (GFI) for which 0.9 to 0.95 was considered acceptable, normed fit index (NFI) for which > 0.90 was acceptable, comparative fit index (CFI) for which > 0.95 was considered acceptable, Tucker-Lewis index (TLI) for which > 0.95 was considered acceptable, and root mean square error of approximation (RMSEA) for which < 0.06-0.10 was considered a moderate fit and < 0.06 was considered a good fit.
RESULTS
Initially, 208 participants were recruited for baseline assessment but only 195 patients completed the follow up assessment with a response rate of 93.8%. Two third of participants were middle aged (66% of participants were 46-59 years old), 27% were 25-45 years old, and only 7% were older than 65 years. Three-fourths of respondents were female (72.8%), and most participants were Malays (82.1%). The sociodemographic and clinical characteristics of the participants were summarised in Table 1. The pilot study to assess face validity revealed that 76% of participants found the wording, sentence structure, and semantic quality of the Hope Scale (Malay) to be "appropriate," and 24% deemed it "highly appropriate." Regarding the comprehension and meaning of the items in the questionnaire, 70% of participants stated that they were "appropriate" and 30% deemed them "highly appropriate." Finally, 70% and 30% of participants found the time of administration of the questionnaire (they took 5 minutes to complete it) to be "appropriate" and "highly appropriate," respectively. Hence, there was no need to amend the questionnaire after completion of the pilot study.
In the assessment of internal consistency, the Cronbach's α of the total Hope Scale (Malay) score was 0.72, and the values for the agency and pathway domains were both 0.7 ( Pearson's correlation coefficients demonstrated that all items of the Hope Scale (Malay) were highly correlated with their designated domain (Pearson's correlation coefficient (r) ranged from 0.6 to 0.73), and correlations to non-designated domains were lower (Pearson's correlation coefficient (r) ranged from 0.1 to 0.4) ( Table  3) . Comparison of the Pearson's correlation coefficients between the domains of the Hope Scale (Malay) and the domains of the LOT-R (Malay) showed that the pathway and agency domains of the Hope Scale (Malay) were weakly correlated with optimism in the LOT-R (Malay) (Pearson's correlation coefficient (r) = 0.28, p < 0.05 and (r) = 0.29, p < 0.05 respectively). However, both domains of Hope Scale (Malay) were not correlated with pessimism in the LOT-R (Malay) ( Table 4) . Exploratory factor analysis with orthogonal Varimax rotation with Kaiser normalization demonstrated that all items designated as part of the pathway domain of the Hope Scale (Malay) had loading factors ranging from 0.62 to 0.73, and all items designated as part of the agency domain had loading factors ranging from 0.53 to 0.85. Hence, 2 factors were extracted which accounted for 54.87% of total variance (Table 5 ). The Kaiser-Meyer-Olkin measure of sample adequacy was 0.74 and Bartlett's test of sphericity was significant (p < 0.001), which indicate that the scale was valid. Confirmatory factor analysis revealed that the Hope Scale (Malay) did not fit into a 1-factor model (χ 2 = 62.53, p < 0.001, GFI 
DISCUSSION
This study successfully translated the original English version of the Hope Scale into the Malay language and investigated the reliability and validity of the Hope Scale (Malay). The internal consistencies and test-retest reliability of the total Hope Scale (Malay) score and its domains were acceptable (Mohamad et al. 2011; Cicchetti, 1994) . The internal consistency and test-retest reliability of the Hope Scale (Malay) was comparable to that of the original English version (Snyder et al. 1991) as well as the Iranian version of the Hope Scale (Yailagh et al. 2011) . But the test-retest reliability of the Arabic version of the Hope Scale is relatively higher which may be explained by the short time intervals between the baseline and follow up assessment which is only 7 days in the Arabic version (Abdel-Khalek & Snyder 2007) . Hence, the reliability of the Hope Scale (Malay) was achieved.
The method used in this study for translation and back translation, and expert panel discussion to ensure content validity of the as well as the pilot study employed to assess the face validity of the Hope Scale (Malay) were similar to the method employed by other validation studies of translated version of the Hope Scale (Abdel-Khalek & Snyder, 2007; Sun et al. 2011; Gana et al. 2013) . Face and content validities of the Hope Scale (Malay) were achieved as all the respondents in the pilot study agreed with the semantic quality and comprehensiveness and no further amendments of the Hope Scale (Malay) needed.
Convergent validity of a particular measuring scale can be evaluated by comparing Pearson's correlation coefficients of the items with their designated domain and non-designated domains. High correlations of the items to their designated domain and low correlation to non-designated domains indicate convergent validity (Lua & Wong 2012) . Convergent validity of the Hope Scale (Malay) was demonstrated by higher correlations between all items with their designated domains compared to low correlations with non-designated domains. Conversely, discriminant validity of a particular measuring scale can be assessed by comparing Pearson's correlation coefficients of items or domains of that particular scale with items or domains of another scale that measures a different construct. Low correlations between items or domains indicate discriminant validity (Lua & Wong 2012) . Both domains of the Hope Scale (Malay) showed only weak positive correlations with the optimism domain of the LOT-R (Malay), and there were no significant correlations between both domains of the Hope Scale (Malay) and the pessimism domain of the LOT-R (Malay). This indicate that the Hope Scale is correlated with positive affect and positive psychology which had been demonstrated in other studies (Wong & Lim 2009; Gana et al. 2013 ). This result illustrates the discriminant validity of the Hope Scale (Malay).
Factor extraction from exploratory factor analysis and model of best fit from confirmatory factor analysis of the Hope Scale (Malay) confirmed the bi-factorial structure of the Hope Scale indicating the Hope Scale is indeed consisted of two separate but related factors i.e. agency and pathway. This findings were also confirmed by the original English version of the Hope Scale (Synder et al. 1991) and Arabic, Iranian, and Japanese versions of the Hope Scale (Kato & Snyder 2005; Abdel-Khalek & Snyder 2007; Yailagh et al. 2011) .
The study had a few limitations. The sample size of this study was relatively smaller compared to that of the original English version and that of a few translated versions of the Hope Scale (Snyder et al. 1991; Abdel-Khalek & Snyder 2007) . Nevertheless, sample size calculation revealed that the sample size still fulfilled the minimal sample size required to provide adequate power. In addition, the intervals between baseline and follow up assessments was too lengthy which may affect the accuracy of the test-retest reliability assessment of the Hope Scale (Malay) as the targeted participants were all cancer patients. Hence, we recommended shorter intervals for evaluation of test-retest reliability which involve cancer patients in future study. Finally, this study also did not assess the psychological state and the level of distress of the participants as these can act as confounding factors which may influence the findings of the study . Therefore, we recommend future validation studies of the Hope Scale (Malay) should assess the psychological state and level of distress, and patients with significant psychological distress should be excluded from the study.
Despite the limitations mentioned above, hope has been shown to be inversely correlated with depression and anxiety in oral cancer patients , thus increasing the degree of hope is associated with decreasing the level of anxiety and depression in cancer patients. Hope is also associated with and predicts better quality of life in cancer patients (Gustavsson-Lilius et al. 2007; Li et al. 2016 ). In addition, hope is also positively correlated with posttraumatic growth in cancer patients, in which the latter is a positive psychological growth which may improve well-being of cancer patients Zwallen et al. 2016) . As a result, it is important to validate the translated Hope Scale (Malay) for use to assess level of hope in Malaysian cancer patients to facilitate future studies investigating efficacy of psychosocial intervention which enhance hope in cancer patients.
CONCLUSION
In conclusion, this study demonstrated acceptable reliability and validity of the Hope Scale (Malay) comparable to the original English and a few translated versions of the Hope Scale. It also confirmed that hope comprised of two factors which are agency and pathway. The Hope Scale (Malay) can be used to assess the degree of hope in Malaysian cancer patients. We hope that this study will form an initial platform for future studies to validate the Hope Scale (Malay) in other Malaysian population.
